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Transcriptional regulation of thyroid transcription factor-1 (TTF-1)
J. L. WHITEHOUSE*, Y. C. LEE{, C. D. BINGLE{, M. ANTONIOU AND G. SANTIS*
*Department of Respiratory Medicine and Experimental Pathology, Guy’s Hospital, London SE1 9RT, U.K.
{Department of Internal Medicine, Chonbuk University, S. Korea {Division of Molecular and Genetic Medicine,
University of Sheffield Medical School Sheffield S10 2JF, U.K.TTF-1 is a regulator of lung-specific genes such as surfactant proteins A, B and C and Clara cell secretory protein. It is also
vital for the normal development of the lungs, thyroid and parts of the forebrain. TTF-1 gene knockout mice die at birth with
primitive lung buds containing no dierentiated epithelium.
The aim of this work is to investigate the transcriptional regulation of the TTF-1 gene in particular high order regulatory
sequences distal to the proximal promoter. DNase I hypersensitive (HS) sites represent a marker for open and potentially
active chromatin and are likely to be of particular importance in gene regulation, being associated with many DNA sequences
that regulate gene expression.
We have performed DNase I hypersensitivity assays to locate HS sites in a 24kb DNA region containing the 3kb TTF-1
gene. Five DNase 1 HS sites have been identified. There is one intragenic site and four sites upstream of the TTF-1
transcription start site. Transgenic mice have been generated using a 70kb subclone of a 120kb CYPAC clone containing the
human TTF-1 gene. Transgenic status was confirmed by PCR on tail DNA and Southern bolts, using a TTF-1 probe. RNA
expression of the TTF-1 transgene was detected by RT-PCR with a radiolabelled PCR primer. Human TTF-1 was expressed
in the lungs and brains of adult transgenic mice.
The functional significance of the HS sites will be assessed in cell culture and transgenic animal systems. If the identified
control elements could be condensed into a suitable gene delivery vector, such as those based on adenoviruses, the system
could potentially provide the mechanism for regulated, lung-specific gene expression for gene therapy purposes.0954-6111/00/030295+01 $35?00/0 # 2000 HARCOURT PUBLISHERS LTD
